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(54) An interlayer film for laminated glass and laminated glass using the same 

(57) An interlayer film for laminated glass comprising 
a multi-layer resin film whose outmost resin film has a 
thickness of 45 micrometers or more to less than 200 
micrometers wherein at least one side of said interlayer 
film has minute embossment with a roughness of 20-40 
micrometers. Also an interlayer film for laminated glass 
comprising a multi-layer resin film whose outmost resin 
film has a thickness of 200 micrometers to 720 microm- 
eters wherein at least one side of said interlayer film has 
minute embossment with a roughness of 20-50 microm- 
eters. The laminated glass comprises the interlayer film 
for laminated glass sandwiched between two glass 
plates. 
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Description 



ppiatftri Ap plication 

5 This application claims the priority of Japanese Patent a PP .ications No. 6-272215 f Hed on November 7. 1994 and 

No. 6 304811 filed on December 8, 1994. which are incorporeted here in by reference. 

Back ground, of the Invention 

10 1 , Fiplri of th e Invention 

This invention relates in general to an interlayer f ilm for .aminated glass and laminated glass which uses it. 
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deteriorate and/or bubbles may develop in j h .^^ e ^"*^ eaeration mentione d above, is dependent on the type 

types of plasticized I polyvinyl acetal resin 1 jjm. jnterlayer lilm described aboveforthe prevention of blocking. 

only the embossment is formed on the surface of the interlayer ^^^^T^^^ up the multi V 
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Brief Summary of the Invention 

The object of the invention is to provide an interlayer film for laminated glass and laminated glass using it which 
prevent blocking between the interlayer films, have superior workability and deaeration and do not cause optical distor- 
5 tion. 

The inventors, as a result of earnest research to solve the aforementioned problem, discovered that the image 
distortion which happens in multi-layer interlayer films for laminated glass, i.e. so-called optical distortion, had a significant 
correlation with the roughness of the embossment formed on the surface of the interlayer film, and thus completed the 
present invention. 

10 The present invention provides an interlayer film for laminated glass comprising a multi-layer resin film whose out- 
most resin film has a thickness of 45 micrometers or more to less than 200 micrometers wherein at least one side of 
said interlayer film has minute embossments with a roughness of 20-40 micrometers. 

The present invention provides an interlayer film for laminated glass comprising a multi-layer resin film whose out- 
most resin film has a thickness of 200 micrometers to 720 micrometers wherein at least one side of said interlayer film 

15 has minute embossments with a roughness of 20-50 micrometers. 

The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least one resin film (A) comprising a plasticizer and polyvinyl acetal resin (a) whose acetal group has a 
carbon number of 6-1 0 and at least one resin film (B) comprising a plasticizer and polyvinyl acetal resin (b) whose acetal 
group has a carbon number of 3-4. 

20 The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film for the inter- 

layer is a lamination comprising at least one resin film (C) comprising a plasticizer and polyvinyl acetal resin (c) for which 
the acetal group has a carbon number of 4-6 and the average molar fraction of the ethylene group to which the acetyl 
group is bonded is 8-30 mol% of the total amount of ethylene group in the main chain and at least one resin film (D) 
comprising a plasticizer and polyvinyl acetal resin (d) for which the acetal group has a carbon number of 3-4 and the 

25 average molar fraction of the ethylene group to which the acetyl group is bonded is 4 mol% or less of the total amount 
of ethylene group in the main chain. 

The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least two plasticized polyvinyl butyral resin films and the difference in the average degree of polymerization 
of polyvinyl butyral used in the adjacent resin films is 300 to 4,500. 

30 The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least two plasticized polyvinyl butyral resin films and the difference between the plasticizer content in the 
adjacent resin films is 5 weight parts to 50 weight parts for 1 00 weight parts of the resin which makes up each resin film. 

The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
containing a plasticized polyvinyl butyral resin film at least for the outmost resin film. 

35 The present invention provides the interlayer film for laminated glass wherein the multi-layer resin film is a lamination 
comprising at least one resin film with a glass transition temperature of 15°C or lower. 

The present invention provides laminated glass which comprises the above mentioned interlayer film sandwiched 
between two glass plates. 

40 Detailed Description 

In the interlayer film for laminated glass of the present invention, the configuration of the embossment formed on 
the resin film made of the thermoplastic resin is not limited in particular and various configurations including cones, 
pyramids, pseudo-cone/pyramids, and columns such as prisms and cylinders can be adopted. 

45 The base diameter or base length and/or the interval (pitch) of the embossments can be changed as necessary for 

the best combination of the deaeration properties (sealing; limit of air collection), workability (prevention of blocking 
between the interlayer films; adequate sliding between the interlayer film and the glass plates), etc. However, to avoid 
problems in outward appearance, it is preferable to have a smaller base diameter or base length, while it is preferable 
to have a larger pitch. In general, it is preferable to have a base diameter or base length in the range of 30-900 micrometers 

so and a pitch in the range of 100-1 ,000 micrometers, but they are not particularly limited to these ranges. 

However, the roughness of the embossment is limited by the film thickness of the outmost resin film. The "roughness 
of the embossment" mentioned here means the height of the embossment from the bottom to the top. 

The interlayer film for laminated glass according to the invention has an outmost resin film of the multi-layer resin 
film with a film thickness of 45 micrometers to less than 200 micrometers, and the roughness of the embossment is 

55 limited to the range of 20-40 micrometers. If the roughness of the embossment is 20-40 micrometers when the film 
thickness of the outmost resin film is less than 45 micrometers, then minute disruptions occur on the interface between 
each resin film which make the interface non-uniform, causing so-called optical distortion. On the other hand, the rough- 
ness of the embossment is not limited to the range of 20-40 micrometers when the film thickness of the outmost resin 
film is 200 micrometers or more. 
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Another interlayer film for laminated glass according to the invention has an outmost res.n film of the mul .-layer 
resin film with a film thickness of 200 micrometers to 720 micrometers, and the roughness of the embossment is limited 
to the range of 20-50 micrometers. If the roughness of the embossment is over 40 micrometers but not over 50 microm- 
eters when the film thickness of the outmost resin film is less than 200 micrometers, then minute disruptions occur on 
the interface between each resin film which make the interface non-uniform, causing so-called optical distortion. On the 
other hand, the roughness of the embossment is not limited to the range of 20-50 micrometers when the film thickness 
of the outmost resin film is more than 720 micrometers. 

The arrangement of the embossments is not limited in particular and various regular or irregular arrangements can 
be adopted. In order to prevent the optical distortion due to disruptions on the interface, a regular arrangement of the 

^SamplSof ttJSwJ of forming the embossment on the surface of the interlayer film include the emboss-roll 
method, the calender-roll method and the profile extrusion method. The emboss-roll method is preferable for obtaining 
Quantitatively constant embossment. , , 

The film thickness of the interlayer film of laminated glass of the present invention is not limited in particular, but a 
preferable range is 0. 1 -2 mm for best results in various applications. 

For the resin film used in the present invention, resin films conventionally used for laminated glass can be used 
Examples include plasticized polyvinyl butyral resin films, vinyl chloride resin films, ethylene-vinyl acetate res.n films and 
urethane resin films. These resin films have superior basic properties required of laminated glass including weather 
resistance, resistance against piercing, the ability to prevent scattering of glass fragments, transparency and the pre- 
vention of the optical distortion. These resin films can contain, or have on the surface, various additives including ultra- 
violet light absorbents, antioxidant and adhesive power control agents. 

The resin film used in the interlayer film may be a lamination of at least one resin film (A) comprising a plastic.zer 
and polyvinyl acetal resin (a) whose acetal group has a carbon number of 6-1 0 and at least one resin film (B) comprising 
a plasticizer and polyvinyl acetal resin (b) whose acetal group has a carbon number of 3-4 .„ HllHinn 

The resin film described above is not only superior in the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency, 
but also particularly superior in terms of sound insulation. 

The polyvinyl acetal resin whose acetal groups has a carbon number of 6-10 is obtained by using aldehyde with a 
caibon number of 6-10 to acetalize polyvinyl alcohol. It usually has an acetal group (s). acetyl group(s) and hydroxyl 
group(s) on the ethylene group(s) in the main chain. „ = ^ to i 

For the aldehyde with a camon number of 6 -10 which is used to obtain the polyv.nyl acetal res.n (a) whose acetal 
group has a carbon number of 6-10. aliphatic, aromatic or alicyclic aldehydes including n-hexylaldehyde, 2-ethylbutyral- 
dehyde, n-heptylaldehyde. n-octylaldehyde, n-nonylaldehyde, n-decylaldehyde and benzaldehyde. cnnamaldehyde are 
used independently or in combination. 

If the carbon number of the aldehyde is less than 6. then sufficient sound insulat.on may not be achieved. If the 
carbon number is more than 10, then the resin synthesis often becomes difficult due to reasons such as P°°"«ad'vrty 
in the acetalization of the aldehyde and proneness to blocking during the reaction, n-hexylaldehyde, n-octylaldehyde 
and 2-ethylbutyraldehyde with a carbon number of 6-8, independently or in combination, are more preferably used for 

For the aldehyde with a carbon number of 3 -4 which is used to obtain the polyvinyl acetal resin (b) whose acetal 
group has a carbon number of 3-4, propionaldehyde, n-butyraldehyde, isobutyraldehyde, etc. are used independently 

° f '^hTr^sin'fHm used for the interlayer film may be a lamination comprising at least one resin film (C) comprising a 
plasticizer and polyvinyl acetal resin (c) for which the acetal group has a carbon number of 4-6 and the average molar 
fraction of the ethylene group to which the acetyl group is bonded is 8-30 mol% of the total amount of ethylene group in 
the main chain and at least one resin film (D) comprising a plasticizer and polyvinyl acetal resin (d) for which the acetal 
group has a carbon number of 3-4 and the average molar fraction of the ethylene group to which the acetyl group is 
bonded is 4 mol % or less of the total amount of ethylene group in the main chain. 

The resin film described above is not only superior in the basic properties required of laminated glass .nclud.ng 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency, 
but also particularly superior in terms of sound insulation. 

For the aldehyde with a carbon number of 4 -6 which is used to obtain polyvinyl acetal res.n (c) whose acetal group 
has a carbon number of 4-6. n-butyraldehyde. isobutyraldehyde. valeraldehyde. n-hexylaldehyde. 2-ethylbutyraldehyde. 
etc. are used independently or in combination. 

If the carbon number of the aldehyde is less than 4. then sufficient sound insulation may not be achieved. If the 
caibon number is more than 6. then the reactivity in the acetalization of the aldehyde may be poor. 

For the aldehyde with a carbon number of 3 -4 which is used to obtain polyvinyl acetal resin (d) whose acetal group 
has a carbon number of 3-4, propionaldehyde, n-butyraldehyde. isobutyraldehyde, etc. are used independently or in 
combination. 
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In polyvinyl acetal resin (c), the average molar fraction of the ethylene group with which an acetyl group(s) is con- 
nected in the total amount of ethylene group in the main chain, hereafter refered to "an amount of the remaining acetyl 
group", is limited to 8-30 mo!%. This is because if it is less than 8 mol%, then sufficient sound insulation cannot be 
achieved, and rf it is more than 30 mol%, then the reactivity of the aldehyde is significantly reduced. In the polyvinyl 
5 acetal resin (c), an amount of the remaining acetyl group is more preferabley 1 0-24 mol% of the total amount of ethylene 
group in the main chain. 

In polyvinyl acetal resin (d), an amount of the remaining acetyl group is limited to 4 mol% or les. This is because if 
it is more than 4 mol%, then the difference with the amount of the remaining acetyl group of polyvinyl acetal resin (c) is 
too small for good sound insulation. A more preferable value of the amount of the acetyl group in polyvinyl acetal resin 
w (d) is 2 mol%or less. 

For aldehyde used for obtaining polyvinyl acetal resin (c) and (d), it is particularly preferable to use n-butyraldehyde. 
Use of n-butyraldehyde enhances the adhesion strength between the layers composing the laminated film, and the 
polyvinyl butyral resin can be obtained with the same conventional synthetic method as for butyral resin. 

The multi-layer resin film used for the interlayerfilm may be a lamination comprising at least two plasticized polyvinyl 
15 butyral resin films and the difference in the average degree of polymerization of polyvinyl butyral used in the adjacent 
resin films is 300 to 4,500. 

The resin film described above is superior in terms of the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency. 
It is particularly superior in resistance against piercing. 

20 The difference in the average degree of polymerization of polyvinyl butyral used in the adjacent resin film described 
above must be in the range of 300 to 4,500. If the difference in the average degree of polymerization is less than 300, 
then the visco-elastic characteristics become similar between the adjacent resin films and less striking energy is 
absorbed in the interface, making it impossible to achieve superior piercing resistance. On the other hand, the average 
degree of polymerization of the polyvinyl butyral resin used in each resin film should preferably be 500-5,000. If the 

25 average degree of polymerization is less than 500. then the rigidity of said resin film decreases significantly, resulting 
in a reduction in the piercing resistance of the laminated glass. On the other hand, if the average degree of polymerization 
exceeds 5.000. then the formability deteriorate. Therefore, the difference in the average degree of polymerization of 
polyvinyl butyral used in the adjacent resin films is 4,500 or less. A more preferable range of the difference in the average 
degree of polymerization is 500-3,500. 

30 The resin film used for the interlayer film may be a lamination which has a plasticized polyvinyl butyral resin film at 
least for the outmost resin film. It is sufficient to have the plasticized polyvinyl butyral resin at least on one side, but it is 
preferable to have it on both sides for a greater effect. 

The resin film described above is superior in terms of the basic properties required of laminated glass including 
weather resistance, resistance against piercing, the ability to prevent the scattering of glass fragments and transparency. 

35 It is particularly superior in resistance against piercing. It is also superior in features with regard to handling such as 
lamination processability and anti-blocking properties. 

The average degree of polymerization of the polyvinyl butyral resin used in the resin film described above should 
preferably be 500-5,000. If the average degree of polymerization is less than 500, then the rigidity of said resin film 
decreases significantly, resulting in a reduction in the piercing resistance of the laminated glass. On the other hand, if 

<o the average degree of polymerization exceeds 5,000, then the formability deteriorate. The amount of the remaining 
acetyl group in the polyvinyl butyral resin should preferably be 30 mol% or less. If the amount of the remaining acetyl 
group exceeds 30 mol%, then the reactivity of the aldehyde in the manufacturing process of the resin is reduced and it 
may not be possible to obtain a resin with the target composition. 

In general, the average degree of butyralization of the polyvinyl butyral resin used for the resin film described above 

45 should preferably be 40-75 mol %. If the average degree of butyralization of the resin is less than 40 mol%, then com- 
patibility with the plasticizer deteriorates, making it harder to mix in the sufficient amount of plasticizer necessary for 
adequate piercing resistance. On the other hand, it requires a long reaction time to obtain a resin with an average degree 
of butyralization over 75 mol%, and it is not preferable to do this from a process engineering point of view. 

The multi-layer resin film used for the interlayer film may be a lamination comprising at least two plasticized polyvinyl 

so butyral resin films and the difference in the plasticizer content in the adjacent resin films is 5 weight parts to 50 weight 
parts for 100 weight parts of the resin which makes up each resin film. 

The difference in the plasticizer content in the adjacent resin film described above must be in the range of 5 weight 
parts to 50 weight parts for 100 weight parts of the resin which makes up each film. If the difference in the plasticizer 
content is less than 5 weight parts, then the visco -elastic characteristics become similar between the adjacent resin 

55 films and less striking energy is absorbed in the interface, making it impossible to achieve superior piercing resistance. 
On the other hand, the plasticizer content of each resin film should preferably be 20-70 weight parts. If the plasticizer 
content is less than 20 weight parts, then said resin film becomes exceedingly highly synthesized, resulting in a reduction 
in the piercing resistance of the laminated glass. On the other hand, if the plasticizer content exceeds 70 weight parts, 
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45 Examples 

Example, and Comparative ex.mplea of the present invention are ehovm belo* and further detaile of the present 
^ZZ^SSZ^ZEK VZZS?«~~~ eras ueed to measure 

deaeration and optical distortion. The evaluation methods are shown below. 

55 

[Evaluation method of the blocking properties] 

The obtained interlayer film for laminated glass was cut into two rectangular pieces with Mdk^OMO mm 
x 25 mm and the pieces were stacked together. The stack was loaded with a 2 kg we,ght and let stand for 25 hours, and 
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the 1 80 degree peel -off force (an average of n samples with n = 3) was measured using a tensile tester. The larger the 
measured value, the larger the adhesive strength, and therefore the worse the anti-blocking properties. 

[Evaluation method of the deaeration and optical distortion] 

5 

The evaluation of the deaeration and optical distortion were conducted visually. 
[Evaluation method of the noise insulation properties] 

10 The obtained laminated glass was cut into sample pieces. The sample pieces were agitated in a vibrator ("G21- 
005D" from Shinkensha Co., Ltd.). The obtained signals of vibration properties of the sample pieces were amplified by 
a mechanical impedance amplifier ("XG-81 " from Rion, Ltd.) and analyzed by a FFT analyzer ("FFT spectrum analyzer 
HP 3582A" from Yokogawa- Hewlett- Packard, Ltd.). 

Graphs which show* relations between noise frequency and noise transmission loss at 20°C were drawn from a ratio 

is of a loss factor obtained by the above analysis with the resonance frequency with glass. Then, the minimum transmission 
loss (TL) was calculated for evaluation of the noise insulation properties of the obtained laminated glass. 

(Example 1) 

20 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
25 press molding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 
designated as resin film A (film thickness 0.13 mm). 

100 weight parts of vinyl chloride-type resin (PVC resin: copolymer of vinyl chloride-ethylene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate. for the plasticizer, were mixed and thoroughly melted and kneaded 
using a mixing roll, followed by press molding using a press molding machine, to obtain a resin film with an average film 
30 thickness of 0.12 mm. The obtained resin film was designated as resin film B (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film A (film thickness 0. 1 3 mm) and resin film B (film thickness 0.1 2 mm) described above were used to make 
35 a stack of resin film A (film thickness 0.13 mm)/resin film B (film thickness 0.12 mm)/resin film A (film thickness 0.13 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and heated pressure adhesion was conducted 
using a press molding machine to obtain a multi-layer interlayer film. The emboss-roll method was used to form emboss- 
ment on the surface of the obtained interlayer film to prepare the interlayer film for laminated glass. The roughness of 
the embossment obtained interlayer film, measured by using tracing surface roughness meters (Surfcom E-RM-S09A, 
40 E-RM-S02A and E-MD-S39A from Tokyo.Seimitsu Co., Ltd.), was 30 micrometers. For the blocking properties, the meas- 
ured adhesive strength was 85 g/cm, which was low. This indicated that the anti-blocking properties were good and 
hence workability was superior. 

[Preparation of the laminated glass] 

45 

The interlayer film for laminated glass described above was sandwiched between transparent float glass plates 
(height 30 cm x width 30 cm x thickness 3 mm), the resulting sandwich was put into a rubber bag, and deaeration was 
conducted for 20 minutes in a 20 torr vacuum. In this deaerated state, it was then transferred to an oven and vacuum- 
pressed at 90°C for 30 minutes. After completing this preliminary pressure adhesion process, full-scale pressure adhe- 
50 sion was conducted on the laminated glass using an air -type autoclave at 135°C for 20 minutes with a pressure of 12 
kg to prepare the laminated glass. The laminated glass thus obtained was evaluated for the deaeration and optical 
distortion. The result was good for both items: i.e. the deaeration was superior and no optical distortion occurred. 

(Example 2) 

55 

[Preparation of each resin film] 

The average film thickness of resin film A (film thickness 0. 1 3 mm) in Example 1 was changed to 0. 1 9 mm to prepare 
resin film A (film thickness 0.19 mm). 100 weight parts of polyurethane resin (PU resin: copolymer of 4,4-diisocyanate- 
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otr , 1 resin film was designated as resin film C (film thickness 0.38 mm). 
5 [Preparation of the interlayer film for laminated glass] 

were good and hence workability was superior. 
15 [Preparation of the laminated glass] 

and no optical distortion occurred. 
(Example 3) 

[Preparation of each resin film] 

changed to 0.19 mm to prepare resin film B (film thickness 0.19 mm). 
[Preparation of the interlayer film for laminated glass] 

[Preparation of the laminated glass] 

and no optical distortion occurred. 
(Example 4) 

[Preparation of each resin film] 

changed to 0.20 mm to prepare resin film B (film thickness 0.20 mm). 
[Preparation of the interlayer film for laminated glass] 

mmmmmmm 
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properties, the measured adhesive strength was 90 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

c 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

io (Example 5) 

[Preparation of each resin film] 

The average film thickness of resin film A (film thickness 0. 1 3 mm) in Example 1 was changed to 0.05 mm to prepare 
15 resin film A (film thickness 0.05 mm). Also, the average film thickness of resin film B (film thickness 0.12 mm) was 
changed to 0.09 mm to prepare resin film B (film thickness 0.09 mm). The average film thickness of resin film C (film 
thickness 0.38 mm) in Example 2 was changed to 0.19 mm to prepare resin film C (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

20 

Resin film A (film thickness 0.05 mm), resin film B (film thickness 0.09 mm) and resin film C (film thickness 0.19 
mm) described above were used to make a stack of resin film A (film thickness 0.05 mm)/resin film C (film thickness 
0.19 mm)/resin film A (film thickness 0.05 mm)/resin film B (film thickness 0.09 mm) for a total of 4 layers (total film 
thickness 0.38 mm) and the rest of the process was conducted in. the same manner as in Example 1 to obtain the 
25 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength was 
95 g/cm. which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

30 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

35 (Comparative Example 1) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Example 1 except for the fact that 
40 the roughness of the embossment, which was 30 micrometers in Example 1 , was changed to 43 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 80 g/cm, which was low. This 
indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. Although the deaeration was superior, optical distortion occurred and 
therefore the result was poor. 

so (Comparative Example 2) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Example 1 except for the fact that 
55 the roughness of the embossment, which was 30 micrometers in Example 1 , was changed to 22 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 1 70 g/cm, which was high. This 
indicated that the anti-blocking properties were poor and hence workability was inferior. 
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[Preparation of the laminated glass] 

evaluated for the deaeration and optical distortion. As a resuu. wins* 
defective. On the other hand, optical distortion did not occur. 

(Comparative Example 3) 
[Preparation of each resin film] 

changed to 0.30 mm to prepare resin film B (film thicKness 0.30 mm). 

[Preparation of the interlayer film for laminated glass] 

ResinfimAC™^^^ 
a stack of resin film A (film fhickness 0.04 he process was conducted in the 

mm), in this order, for a total of 3 layers (total film tNckness OS8 ancnne p embossment of 

, same manner as in Example 1 to obtain * e ^^^ £ micrometers. For the blocking 

were good and hence workability was superior. 
25 [Preparation of the laminated glass] 

therefore the result was poor. 
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The results of Examples 1-5 and Comparative Examples 1-3 are summarized in Table 1. 



Table 1 



25 





Examples 


Comparative examples 




1 


2 


3 


4 


5 


1 


2 


3 


Resin film 


A 


Type 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


PVB 


Film thickness 
(mm) 


a HO 

U. lo 


u. iy 


u.iy 


n no 


ft 

U.UD 


ft 1 

U. I o 


ft 1Q 


ft r\A 

U.U*f 


B 


Type 


PVC 




PVC 


PVC 


PVC 


PVC 


PVC 


PVC 


Film thickness 
(mm) 






u. iy 


ft on 


ft ftQ 

u.uy 


ft to 
U. Id 


n *\o 


n ^ft 


C 


Type 




ni I 

rU 






rU 








Film thickness 
(mm) 




0.38 






0.19 








Interlayerfilm 


Lamination config- 
uration 


ADA 

ABA 


A C* A 

AUA 


A D 

Ad 


ADA 

AbA 


AUAb 


ADA 

AdA 


ADA 

Ada 


ADA 

ADA 


Number of layers 


3 


3 


2 


3 


4 


3 


3 


3 


Total film thickness 
(mm) 


0.38 


0.76 


0.38 


0.38 


0.38 


0.38 


0.38 


0.38 


Roughness of the 
embossment (jim) 


30 


38 


35 


25 


22 


43 


18 


35 


Blocking properties 
(g/cm) 


85 


80 


80 


90 


95 


80 


170 


80 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Good 


Good 


Poor 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Good 


Poor 


Good 


Poor 


Total assessment 


O 


O 


O 


O 


O 


X 


X 


X 



(Example 6) 

40 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
45 the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 
designated as resin film D (film thickness 0.32 mm). 

1 00 weight parts of vinyl chloride-type resin (PVC resin: copolymer of vinyl chloride-ethylene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate, for the plasticizer, were mixed and thoroughly melted and kneaded 
so using a mixing roll, followed by press molding using a press molding machine, to obtain a resin film with an average film 
thickness of 0.12 mm. The obtained resin film was designated as resin film E (film thickness 0.12 mm). 



[Preparation of the interlayer film for laminated glass] 

55 Resin film D (film thickness 0.32 mm) and resin film E (film thickness 0.12 mm) described above were used to make 
a stack of resin film D (film thickness 0.32 mm)/resin film E (film thickness 0.12 mm)/resin film D (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayerfilm for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 30 micrometers. For the blocking 
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15 



20 



properties, the measured adhesive strength was 84 g/cm. which was .ow. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

and no optical distortion occurred. 
10 (Example 7) 

[Preparation of each resin film] 

Theaveragefilmthicknessof^ 
resin film D (film thickness 0.71 mm). 100 weight parts S KSSK a mixing roll, followed 

obtained resin film was designated as resin film F (film thickness 0.10 mm). 
[Preparation of the interlayer f ilm for laminated glass] 

a St.* o. rosin film 0 «ilm W™*^™ ^ £^£Z£f££L> L conducts in the 

were good and hence workability was superior. 
30 [Preparation of the laminated glass] 

and no optical distortion occurred. 
(Example 8) 

[Preparation of each resin film] 

changed to 0.38 mm to prepare resin film E (film thickness 0.38 mm). 
[Preparation of the interlayer f ilm for laminated glass] 

[Preparation of the laminated glass] 
and no optical distortion occurred. 
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(Example 9) 

[Preparation of each resin film] 

5 The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.26 mm to prepare 

resin film D (film thickness 0.26 mm). Also, the average film thickness of resin film E (film thickness 0.12 mm) was 
changed to 0.24 mm to prepare resin film E (film thickness 0.24 mm). 

[Preparation of the intertayer film for laminated glass] 

10 

Resin film D (film thickness 0.26 mm) and resin film E (film thickness 0.24 mm) described above were used to make 
a stack of resin film D (film thickness 0.26 mm)/resin film E (film thickness 0.24 mm)/resin film D (film thickness 0.26 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
75 the obtained interlayer film, measured in the same manner as in Example 1 , was 25 micrometers. For the blocking 
properties, the measured adhesive strength was 90 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

20 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

25 (Example 10) 

[Preparation of each resin film] 

The average film thickness of resin film D (film thickness 0.32 mm) in Example 6 was changed to 0.20 mm to prepare 
30 resin film D (film thickness 0.20 mm). Also, the average film thickness of resin film E (film thickness 0.12 mm) was 
changed to 0.25 mm to prepare resin film E (film thickness 0.25 mm). The average film thickness of resin film F (film 
thickness 0.10 mm) in Example 7 was changed to 0.1 1 mm to prepare resin film F (film thickness 0.11 mm). 

[Preparation of the interlayer film for laminated glass] 

35 

Resin film D (film thickness 0.20 mm), resin film E (film thickness 0.25 mm) and resin film F (film thickness 0.11 
mm) described above were used to make a stack of resin film D (film thickness 0.20 mm)/resin film F (film thickness 
0.11 mm)/resin film D (film thickness 0.20 mm)/resin film E (film thickness 0.25 mm) for a total of 4 layers (total film 
thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
40 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1, was 22 micrometers. For the blocking properties, the measured adhesive strength was 
96 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

so (Comparative Example .4) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the same manner as in Example 6 except for the fact that 
55 the roughness of the embossment, which was 30 micrometers in Example 6. was changed to 53 micrometers. For the 
blocking properties of the obtained interlayer film, the measured adhesive strength was 60 g/cm, which was low. This 
indicated that the anti-blocking properties were good and hence workability was superior. 
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15 



20 



[Preparation of the laminated glass] 

therefore the result was poor. 
(Comparative Example 5) 

[Preparation of each resin film and preparation of the interlayer film for laminated glass] 

The interlayer film for laminated glass was obtained in the sam< 
SoTnfp^ 

S«S blocking properties were poor and hence workability was .nfenor. 
[Preparation of the laminated glass] 



25 



30 



35 



40 



45 



50 



Resin film 




Type j 

Film thickness 
(mm) 


6 
PVB 

0.32 


"e 

7 
PVB 
0.71 


xamples 
8 
PVB 
0.38 


~ 9 
PVB 
0.26 


~ io f 

PVB 
0.20 


Comparative examples 

4 | 5 
PVB PVB 
0.32 0.32 




E 


Type 


PVC 




PVC 


PVC 


PVC 


PVC 




Film thickness 
(mm) 


0.12 




0.38 


0.24 


0.25 


0.12 


0.12 




F 


Type j 




PU 






PU 






Film thickness 
(mm) 




0.10 






0.11 






Interlayer film 


Lamination config- 
uration 


DED 


DEF 


DE 


DED 


DFDE 


DED 


DED 
3 "~ 




Number of layers 




3 


2 


3~ 


4 






Total film thickness 
(mm) 


0.76 


1.52 


0.76 


0.76 


0.76 


0.76 


! 0,76 


Roughness of the 
embossment (jim) 


30 


48 


45 


25 


22 


1 53 


j 18 
1 170 


Blocking properties 
(g/cm) 


84 
I Good 


65 
Good 


70 
Good 


90 
Good 


96 
Good 


60 
1 Good 


I Poor 


Laminated glass 
I Total a 


Deaeration 
Optical distortion 
ssessment 


I Good 

o 


Good 

O 


Good 
O 


Good 

o 


Good 

O 


1 Poor 
X 


1 Good 
X 
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(Example 11) 

[Preparation of each resin film] 

s 100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 6, degree of polymerization: 1 ,700, amount 

of remaining acetyl group: 0.9 moi% and degree of acetalization: 65 mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film G (film thickness 0.12 mm). 

io 100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 0.9 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.13 mm. The obtained resin film was 
designated as resin film H (film thickness 0.13 mm). 

15 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0. 1 2 mm) and resin film H (film thickness 0.13 mm) described above were used to make 
a stack of resin film resin film H (film thickness 0.13 mm)/G (film thickness 0.12 mm)/resin film H (film thickness 0.13 
20 mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 31 micrometers. For the blocking 
properties, the measured adhesive strength was 83 g/cm, which was low. This indicated that the anti -blocking properties 
were good and hence workability was superior. 

25 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
30 and no optical distortion occurred. 

(Example 12) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 8, degree of polymerization: 1 ,700, amount 
of remaining acetyl group: 0.9 mol% and degree of acetalization 63 mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained 

40 resin film was designated as resin film G (film thickness 0.38 mm). 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 3, degree of polymerization: 1 ,700, amount 
of remaining acetyl group: 0.9 mol% and degree of acetalization 66: mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained 

45 resin film was designated as resin film H (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0.38 mm) and resin film H (film thickness 0.19 mm) described above were used to make 
so a stack of resin film H (film thickness 0.19 mm)/resin film G (film thickness 0.38 mm)/resin film H (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1 . was 39 micrometers. For the blocking 
properties, the measured adhesive strength was 81 g/cm, which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 
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[Preparation of the laminated glass] 

Th e .abated g.ass was prepared in the sam* ^manne, -m £ ^^^S^tSSS 
evaluated for the deaeration and optical distortion. The result was good for both .terns. ..e. 
and no optical distortion occurred. 

(Example 13) 

[Preparation of each resin film] 

,00 ,etgm Pa* c ***** *»* rosin <-t» numWro, 
amount o, remain aeetyt group: 0 9 mom and degree to ' «*^^S5lS« oSJ. mixing ,o». followed 

group: 0.9 moM and degree of butyralieatron: 66. mot% > "««™ ^££3 Mov»ed by pr.es molding ueing a 

^^^.^^^^^^^^ - — 

so designated as resin film H (film thickness 0.05 mm) 
[Preparation of the interlayer film for laminated glass] 
Resinfi,mG(fi.m« 

a stack of resinf i.m resinfi.m H (film thickness this order, for a total of 5 layers 

0.05 mm)/resin film G (film thickness 0.12 mm)/res.n Mm "J^^,^^ manner as in Example 1 to obtain 
(total f ilm thickness 0.39 mm) and the rest of the P^^^SSS ?££2E interlayer f ilm, measured in 
the interlayer film for .aminated j *as, Jhe • - ^S^S measured adhesive strength 

TJT^Z^^s JSZSXES^ -blocking properties were good and hence workable was 
superior. 

[Preparation of the laminated glass] 

and no optical distortion occurred. 
(Example 14) 

[Preparation of each resin film] 

.O^P^PO^aoe^^ 
of remaining acetyl grot*: 0.9 mol%and degree jo. ^^^^^Saldngro«.WIor»edO»p,«e 

g roup: 0.9 mot* and dagraa Ol butyratization: »^J^^^^SuSX^^ ->*»g "*» a 

designated as resin film H (film thickness 0.32 mm). 
[Preparation of the interlayer film for laminated glass] 

M t.m o <«n thieve 0,2 mm, and reein, ^£^'S^SS!S^C^ 
aelackofresinfflmf.smfitmHoilmthi^ 
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of the obtained interlayer film, measured in the same manner as in Example 1 , was 35 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

5 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

w 

(Example 15) 

[Preparation of each resin film] 

/5 100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 8, degree of polymerization: 1 ,700, amount 

of remaining acetyl group: 0.9 mol% and degree of acetalization: 63 mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.10 mm. The obtained 
resin film was designated as resin film G (film thickness 0.10 mm). 

20 100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 3, degree of polymerization: 1 ,700, amount 

of remaining acetyl group: 0.9 mol% and degree of acetalization: 66 mol%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.71 mm. The obtained 
resin film was designated as resin film H (film thickness 0.71 mm). 

25 

[Preparation of the interlayer film for laminated glass] 

Resin film G (film thickness 0. 1 0 mm) and resin film H (film thickness 0.71 mm) described above were used to make 
a stack of resin film resin film H (film thickness 0.71 mm)/resin film G (film thickness 0.1 0 mm)/resin film H (film thickness 
30 0.71 mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted 
in the same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment 
of the obtained interlayer film, measured in the same manner as in Example 1, was 49 micrometers. For the blocking 
properties, the measured adhesive strength was 65 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

35 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
40 and no optical distortion occurred. 

(Example 16) 

[Preparation of each resin film] 

45 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 10, degree of polymerization: 1,700, 
amount of remaining acetyl group: 0.9 mol% and degree of acetalization: 60 mol%) and 40 weight parts of triethylene 
glycol di-2-ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed 
by press molding using a press molding machine, to obtain a resin film with an average film thickness of 0.34 mm. The 

so obtained resin film was designated as resin film G (film thickness 0.34 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 .700, amount of remaining acetyl 
group: 0.9 mof% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.21 mm. The obtained resin film was 

55 designated as resin film H (film thickness 0.21 mm). 
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[Preparation of the interlayer film for laminated glass] 



w 



15 



astacko.ra 8 in l ilm,eain1ilmH<^^ 

were good and hence workability was superior. 
[Preparation of the laminated glass] 

and no optical distortion occurred. . _ ^ « 

The results of Examples 11-16 are summarized in Table 3. 



Table 
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(Example 17) 

[Preparation of each resin film] 



o, remaining acaW g ronp: 12 moK, am. «« £££ ad uairi a Ling mil Mlowad by press 
m0 K.and dagraa o< aaataliaafcn: 66 moW £nd40 J^^apr^^^ 



resin film J (film thickness 0.13 mm). 
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[Preparation of the inter layer film for laminated glass] 

Resin film I (film thickness 0.12 mm) and resin film J (film thickness 0.13 mm) described above were used to make 
a stack of resin film J (film thickness 0.13 mm)/resin film I (film thickness 0.12 mm)/resin film J (film thickness 0.13 mm), 
s in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of the 
obtained interlayer film, measured in the same manner as in Example 1 , was 30 micrometers. For the blocking properties, 
the measured adhesive strength was 86 g/cm, which was low. This indicated that the anti-blocking properties were good 
and hence workability was superior. 

w 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration, optica! distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
15 no optical distortion occurred and noise insulation was excellent. 

(Example 18) 

[Preparation of each resin film] 

20 

100 weight parts of polyvinyl acetal resin (carbon number of acetal goup: 6, degree of polymerization: 1 ,700, amount 
of remaining acetyl group: 8 mol% and degree of acetal ization: 55 mol%) and 40 weight parts of triethylene glycol dim- 
ethyl butyrate, for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
molding using a press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained 

25 resin film was designated as resin film I (film thickness 0.38 mm). 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 4, degree of polymerization: 1,700. remain- 
ing acetyl group 4 mol% and degree of acetalization: 64 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, 
for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using 
a press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

30 designated as resin film J (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film I (film thickness 0.38 mm) and resin film J (film thickness 0. 1 9 mm) described above were used to make 
35 a stack of resin film J (film thickness 0.19 mm)/resin film I (film thickness 0.38 mm)/resin film J (film thickness 0.19 mm), 
in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the same 
manner as in Example 1 to obtain the inter layer film for laminated glass. The roughness of the embossment of the 
obtained inter layer film, measured in the same manner as in Example 1 , was 38 micrometers. For the blocking properties, 
the measured adhesive strength was 81 g/cm, which was low. This indicated that the anti-blocking properties were good 
40 and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
45 evaluated for the deaeration, optical distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 

(Example 19) 

so [Preparation of each resin film] 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 4, degree of polymerization: 1 .700, amount 
of remaining acetyl group: 28 mol% and degree of acetalization: 50 mo!%) and 40 weight parts of triethylene glycol di- 
2-ethyl butyrate. for the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press 
55 molding using a press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained 
resin film was designated as resin film I (film thickness 0.12 mm). 

100 weight parts of polyvinyl acetal resin (carbon number of acetal group: 3, degree of polymerization: 1 ,700, remain- 
ing acetyl group 1 mol% and degree of acetalization: 67 mol%) and 40 weight parts of triethylene glycol di-2-ethyI butyrate, 
for the plasticiser, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using 
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a press mCding machine, to obtain a resin film with an average fi.m thickness ol 0.05 mm. The obtained resin film was 
designated as resin film J (film thickness 0.05 mm). 

[Preparation of the interlayer film for laminated glass] 

5 Besin f«m . (f i.m thickness 0,2 mm) and resin fi.m J ^^^^^^^^S^Si 

a stack of resin film J (film thickness 0.05 mm ^£^^^VSXS. for a total of 5 layers (total 
mm)/resin film I (film thickness 0.12 mm)/res.n f ,lm J (film , thickness £05 mnu mtn . ^ ^ ^ ^ 

fi ,m thickness 0.39 mm) and the rest of the P/° c ^ S p C ^ film measured in the 

io interlayer film for laminated glass. The roughness of the entossrort D °o* ert Sr*e measured adhesive strength was 

[Preparation of the laminated glass] 

' 5 The .aminated glass was prepared in the same manner -^J^C^S^ 
evaluated for the deaeration, optical distortion and no.se .nsulat.on. The result was good.. .e. 
no optical distortion occurred and noise insulation was excellent. 

20 (Example 20) 

[Preparation of each resin film] 

[Preparation of the interlayer film for laminated glass] 

Res , Hm I „ lm MM. 0,2 and « in m. ,J ^"^"^Z^S^S-™ 

n^r^^^ 

35 and hence workability was superior. 
[Preparation of the laminated glass] 

no optical distortion occurred and noise insulation was excellent. 
(Example 21) 
45 [Preparation of each resin film] 

to 0.71 mm to prepare resin film J (film thickness 0.71 mm). 
£ ° [Preparation of the interlayer film for laminated glass] 

a d * — ,rSTJS^ - 1 P-ocess ^conduced 



30 



55 



a stack of resin film resin film J (film thickness 0.7 mmyresm turn . " ocess was con ducted 

0.71 mm), in this order, for a total of 3 layers (total ^^^^'^^S^ £ Ighness of the embossment 
in the same manner as in Example 1 to ° bta '"*^ For the b.ocking 

i i ...^LroK.iiK/ uuac ciinerior. 



jjrujjci uco. » •« w - - 

were good and hence workability was superior 
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[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration, optical distortion and noise insulation. The result was good: i.e. thedeaeration was superior, 
5 no optical distortion occurred and noise insulation was excellent. 

(Example 22) 

[Preparation of each resin film] 

w 

The average film thickness of resin film I (film thickness 0.1 2 mm) in Example 19 was changed to 0.36 mm to prepare 
resin film I (film thickness 0.10 mm). The average film thickness of resin film J (film thickness 0.05 mm) was changed 
to 0.20 mm to prepare resin film J (film thickness 0.20 mm). 

is [Preparation of the interlayer film for laminated glass] 

Resin film I (film thickness 0.36 mm) and resin film J (film thickness 0.20 mm) described above were used to make 
a stack of resin film J (film thickness 0.20 mm)/resin film I (film thickness 0.36 mm)/resin film J (film thickness 0.20 mm), 
in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the same 
20 manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of the 
obtained interlayer film, measured in the same manner as in Example 1 , was 21 micrometers. For the blocking properties, 
the measured adhesive strength was 99 g/cm, which was low. This indicated that the anti-blocking properties were good 
and hence workability was superior. 

25 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration, optical distortion and noise insulation. The result was good: i.e. the deaeration was superior, 
no optical distortion occurred and noise insulation was excellent. 

30 
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The results of Examples 17-22 are summarized in Table 4. 



Table 4 



(Example 23) 

[Preparation of each resin film] 



group: 1 mol% and degree or Pulyralizarwv 66 mol%) , ™, by press moldmg using a 

ssss ssrssrsrss ™ - ™. — - — 

^eSTaT,^ 

n^%en<.deg.eeolbotyr. 1 ize«one5n»l%) ^"^^£?2toSd by press molding using . press molding 
Z*e"?o«^Cr^ m peered es 

resin film L (film thickness 0.12 mm). 
[Preparation of the interlayer film for laminated glass] 

Ree^K.r.mm^O,^^ 
a sta* «t reein film K (film thkrkness <M3 m , m l''»^'™ ^ ^fShe rest o. ire process «ae eonducred in me 

reTm^'^^^ 

were good and hence workability was superior. 
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[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
5 and no optical distortion occurred. 

(Example 24) 

[Preparation of each resin film] 

w 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 5,000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
is designated as resin film K (film thickness 0.19 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,000. amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
20 designated as resin film L (film thickness 0.38 mm). 

[Preparation of the interlayer f ilm for laminated glass] 

Resin film K (film thickness 0. 1 9 mm) and resin film L (film thickness 0.38 mm) described above were used to make 
25 a stack of resin film K (film thickness 0.19 mm)/resin film L (film thickness 0.38 mm)/resin film K (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the inter layer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 40 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm, which was low. This indicated that the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 25) 

40 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

45 press molding machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film K (film thickness 0.05 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 500, remaining acetyl group 1 mol% 
and degree of butyralization 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for the plasticizer, 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding 

so machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was designated as 
resin film L (film thickness 0.14 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4,000, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

55 press molding machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as resin film M (film thickness 0.14 mm). 
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[Preparation of the interlayer film for laminated glass] 



10 



15 



20 



25 



30 



Resin film K (film thickness 0.05 m" 1 ^ 
mm) described above were used to mate a stack of .est" Mrr Mcpomt „„„ to , , 01al 0| 4 layers (total 

J,,,** tm U (film thickness °»™>*^£^Srf in Z same manner as in Example t to obBm » 

[Preparation of the laminated glass] 

loafed gB ss™^ 
evaluated for the deaeration and opt.cal d.stortion. The result was gooa 
and no optical distortion occurred. 

(Example 26) 

[Preparation of each resin film] 

,„ow.* W pa,,...po,ywnyf^^^^ 
group: t mol% and degree of JSng . mixing mil. followed b, press mold^g us.ng • 

group: 1 mol% and degree of butyral.zat.on: 66 mol and ^jf" ? ^ fo|lowed by preS s mold.ngus.ng a 

designated as resin film L (film thickness 0.19 mm). 
[Preparation of the interlayer film for laminated glassl 

Be sM.mK<f.m*cknessO,*mm,and^^ 
a s ,£k of resin t.m K (film IW.M. 0.19 iSSSSSVi- -ni manner as in Example 1 to obfcrn 



40 superior. 

[Preparation of the laminated glass] 



45 



[rrepaiciLiwM w *»'~ — — «r _ 

^^^^^ 



and no optical distortion occurred. 
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The results of Examples 23-26 are summarized in Table 5. 



Table 5 





Examples 




23 


. 24 


25 


26 


Resin film 


K 


Average degree ol polymerization 


1700 


5000 


1700 


1500 


Film thickness (mm) 


0.13 


0.19 


0.05 


0.19 


L 


Average degree of polymerization 


2200 


1000 


500 


2500 


Film thickness (mm) 


0.12 


0.38 


0.14 


0.19 


M 


Average degree of polymerization 






4000 




Film thickness (mm) 






0.14 




Interlayer film 


Lamination configuration 


KLK 


KLK 


KLMK 


KL 


Number of layers 


3 


3 


4 


2 


Total film thickness (mm) 


0.38 


0.76 


0.38 


0.38 


Roughness of the embossment (urn) 


30 


40 


21 


37 


Blocking properties (g/cm) 


85 


80 


95 


80 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 
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(Example 27) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 

40 designated as resin film K (film thickness 0.32 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 2,200, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was 

45 designated as resin film L (film thickness 0.12 mm). 

[Preparation of the inter layer film for laminated glass] 

Resin film K (film thickness 0.32 mm) and resin film L (film thickness 0. 12 mm) described above were used to make 
50 a stack of resin film K (film thickness 0.32 mm)/resin film L (film thickness 0.12 mm)/resin film K (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 32 micrometers. For the blocking 
properties, the measured adhesive strength was 85 g/cm. which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 
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[Preparation of the laminated glass] 



and no optical distortion occurred. 



10 



15 



20 



(Example 28) 

[Preparation of each resin film] 



25 



30 



I Cfjai auvi i v « - 

group: 1 mol% and dagraa of butyrataaaom 66 mol A* and <°™** J |0| , ^, l0(m , „, p,oss molding , using a 
group: 1 mol% and degree of butyral.zrt.on: 66 mol /j and W P followed by press molding using a 

hssz s^skskss r sssa*-. s « » - — - — 

designated as resin film L (film thickness 0.12 mm). 
[Preparation of the interlayer film for laminated glassl 

, aaok o. main Urn K (Urn thi<*ness 0 70, ™yms« ^ L ,<^S> e res , o. ma prooeaa was conducted in 
saTm^'^^ 

were good and hence workability was superior. 
[Preparation of the laminated glass] 

T^lam-ad glass 
evaluated for the deaeration and optical distortion. The result was gooa to 
and no optical distortion occurred. 



(Example 29) 
40 [Preparation of each resin film] 



45 



50 



55 



[r IC^jai auvyi i v ~ - 

^gmpa^lyvin,^*^^ 
g,oup: 1 mora, and dagrae ol Myralsawm 66 md « ?^*^1 P . mMng «,. Wlowad tw P>a^ molding usmg a 

and degree of butyralization 65 mol%) and 40 we.ght I^^^^S by press molding using a press mold.ng 

■^gCroT^ 

group: 1 mow, and degree of butyral.zat.on: 66 mol and 4 lwe,gnt p moWing US)ng a 

ssss srssarssr: a sssssi-. s «. mm ™ — - * - 

designated as resin film M (film thickness 0.18 mm). 
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[Preparation of the interlayer film for laminated glass] 

Resin film K (film thickness 0.20 mm), resin film L (film thickness 0.18 mm) and resin film M (film thickness 0.18 
mm) described above were used to make a stack of resin film K (film thickness 0.20 mm)/resin film L (film thickness 0.18 
5 mm)/resin film M (film thickness 0.18 mm)/resin film K (film thickness 0.20 mm), in this order, for a total of 4 layers (total 
film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1. was 22 micrometers. For the blocking properties, the measured adhesive strength was 
93 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was superior. 

w 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
75 and no optical distortion occurred. 

(Example 30) 

[Preparation of each resin film] 

20 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,500, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 

25 designated as resin film K (film thickness 0.38 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization 2,500. remaining acetyl group 1 
mol% and degree of butyralization 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for the plasticizer, 
were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a press molding 
machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was designated as 

30 resin film L (film thickness 0.38 mm). 

[Preparation of the inter layer film for laminated glass] 

Resin film K (film thickness 0.38 mm) and resin film L (film thickness 0.38 mm) described above were used to make 
35 a stack of resin film K (film thickness 0.38 mm)/resin film L (film thickness 0.38 mm), in this order, for a total of 2 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1, was 41 micrometers. For the blocking properties, the measured adhesive strength 
was 80 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was 
40 superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
45 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 



50 



55 
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The results o1 Examples 27-30 are summarized in Table 6. 



Table 6 




(Example 31) 

[Preparation of each resin film] 



100 weight partsofpo.^^^ 
group: 1 mol% and degree of I mol^ J^^^^^ioJSby press molding using a 

r^n^ 

m o.%anddegreeof b Uyralization65mo.%)and55^ 

were mixed and thoroughly melted and kneaded using a ^^\^^ bXained res in fi.m was designated as 
machine, to obtain a resin film with an average film thickness of O.iz mm. 
resin film O (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 
R esinfi,m N( fi.mth^ 

a stack of resin film N (film thickness 0.13 n™^ Jjnfjr ' ° y^^^™ he proce ss was conducted in the 
mm), in this order, for a total of 3 layers (total rim th.ckness 0*8 mm | and the^est o p embosS ment of 

same manner as in Example 1 to obta,n the ^^^^^T^^O micrometers. For the blocking 

were good and hence workability was superior. 
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[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
5 and no optical distortion occurred. 

(Example 32) 

[Preparation of each resin film] 

w 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 

is designated as resin film N (film thickness 0.19 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 

20 designated as resin film O (film thickness 0.38 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film N (film thickness 0.1 9 mm) and resin film O (film thickness 0.38 mm) described above were used to make 
25 a stack of resin film N (film thickness 0.19 mm)/resin film O (film thickness 0.38 mm)/resin film N (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 39 micrometers. For the blocking 
properties, the measured adhesive strength was 79 g/cm, which was low. This indicated that the anti-blocking properties 
30 were good and hence workability was superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
35 evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 33) 

40 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

45 press molding machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film N (film thickness 0.05 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 60 mol%) and 70 weight parts of triethylene glycol di-2-ethyl butyrate. for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

so press molding machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as resin film O (film thickness 0.14 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 25 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer. were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

55 press molding machine, to obtain a resin film with an average film thickness of 0.14 mm. The obtained resin film was 
designated as resin film P (film thickness 0.14 mm). 
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[Preparation of the interlayer film for laminated glass] 

Resin fi.m N (fi.m thickness 0.05 mm), resin fi.m O <«™»^^^ 
mm) described above were used to make a stack of res.n ^^^^J^S^t, lor a total of 4 layers 

s 0.14 mm)/resin film P (film thickness 0.14 mm)/res.n f .lm N < M ^^?n J« manner as in Example 1 to obtain 
(total film thickness 0.38 mm) and the rest of the P^^**£j ?ih?SSSSSSS«r film measured in 
!he interlayer film for laminated glass. The roughness of ^•J*J^^^ mea8U i, adhesive strength 
^IZZ^TXs ^^^^^^ and hence workable was 

10 superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the sam< . manner as Jn ^^T^S^^S^ 
, 5 evaluated for the deaeration and optical distort.on. The result was good for both .terns, i.e. 
and no optical distortion occurred. 

(Example 34) 
20 [Preparation of each resin film] 

group: 1 mo* end deg.ee of ^^J^S SSS ^ wJec I by „ese rue4d*g using a 

designated as resin film N (film thickness 0.19 mm). n0 | V merization- 1 700 amount of remaining acetyl 

1 00 weight parts of polyvinyl di-2-ethyl butyrate. for 
group: 1 mol% and degree of butyral.zat.on. 66 mol/o) and ^PJJ™ l» . ' mo(dj usi a 

designated as resin film O (film thickness 0.19 mm). 
[Preparation of the interlayer film for laminated glass] 
ResinfnmN<fi.m^ 

a stack of resin film N (film thickness 0.19 mm)/res.n f.lm banner as in Example 1 to obtain 

(total film thickness 0.38 mm) and the rest of the , process ~ ^^n^tnterlayer film measured in 

!he interlayer film for laminated glass. The roughness of ^"Jj^^^j^^ adhesive strength 

r 8 Tg~:a^ 

superior. 

[Preparation of the laminated glass] 
and no optical distortion occurred. 



25 



30 



35 



40 



45 



50 



55 



30 



EP 0 710 545 A1 

The results of Examples 31-34 are summarized in Table 7. 



Table 7 





Examples 




31 


32 


33 


34 


Resin film 


N 


Plasticizer content 


40 


40 


40 


30 


Film thickness (mm) 


0.13 


0.19 


0.05 


0.19 


O 


Plasticizer content 


55 


45 


70 


50 


Film thickness (mm) 


0.12 


0.38 


0.14 


0.19 


P 


Plasticizeer content 






25 




Film thickness (mm) 






0.14 




Interlayer film 


Lamination configuration 


NON 


NON 


NOPN 


NO 


Number of layers 


3 


3 


4 


2 


Total film thickness (mm) 


0.38 


0.76 


0.38 


0.38 


Roughness of the embossment (|im) 


30 


39 


22 


34 


Blocking properties (g/cm) 


84 


79 


96 


85 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 
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(Example 35) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 

40 designated as resin film N (film thickness 0.32 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.12 mm. The obtained resin film was 

45 designated as resin film O (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

Resin film N (film thickness 0.32 mm) and resin film O (film thickness 0.12 mm) described above were used to make 
so a stack of resin film N (film thickness 0.32 mm)/resin film O (film thickness 0.12 mm)/resin film N (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1 , was 30 micrometers. For the blocking 
properties, the measured adhesive strength was 83 g/cm. which was low. This indicated that the anti-blocking properties 
55 were good and hence workability was superior. 
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[Preparation of the laminated glass] 

and no optical distortion occurred. 
(Example 36) 

[Preparation of each resin film] 

" lOO^perKdlpd^Pe,,^ 

graup: 1 mol% and aeg.ee 0. Butter,: 66 m« and « £ ™ , * yw J [ By p,^ ^wg using a 

group: 1 mol% and degree of butyralizat.cn: 66 mol%) ^^^^^^^^^ press molding using a 

20 designated as resin film O (f ilm thickness 0. 10 mm). 

[Preparation of the interlayer film for laminated glass] 

Besin,mN(,mthic^ 
a stack of resin film N (film thickness 0.71 mm)/res.n f ,ln O ^ m ^ o1 he process was conducted in the 

mm), in this order, for a total of 3 layers (total Mm th.ckness ^rnm] , and th rest of the P embossme nt of 

same manner as in Example 1 to obtain ^^^^f^^^ 4 9 micrometers. For the blocking 

were good and hence workability was superior. 
[Preparation of the laminated glass] 

and no optical distortion occurred. 



25 



30 



(Example 37) 
40 [Preparation of each resin film] 



45 



SO 



55 



,0gwe^pad S =.p*in y ,^.aU e5 ^ 
g roup; . mol% and deg.ee df bet/ralizetran: 66 njol%) and « J»e«ht parts « t, eW= 0, ^ , 

rr^anddegreeo.buryr.lis.aon^ a press molding 

'^gT^ 

g w , ™« and degree « , |^«« j^SXX^SSKd'* Pres. Ml • 

^Sgr™™ 

designated as resin film P (film thickness 0.17 mm). 
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(Preparation of the inteiiayer film for laminated glass] 

Resin film N (film thickness 0.21 mm), resin film O (film thickness 0.17 mm) and resin film P (film thickness 0.17 
mm) described above were used to make a stack of resin film N (film thickness 0.21 mm)/resin film O (film thickness 

s 0.17 mm)/resin film P (film thickness 0.17 mm)/resin film N (film thickness 0.21 mm), in this order, for a total of 4 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 . was 22 micrometers. For the blocking properties, the measured adhesive strength 
was 95 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 

w superior. 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
is evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 38) 

20 [Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1.700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 35 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

25 press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
designated as resin film N (film thickness 0.38 mm). 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1 ,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 66 mol%) and 45 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 

30 press molding machine, to obtain a resin film with an average film thickness of 0.38 mm. The obtained resin film was 
designated as resin film O (film thickness 0.38 mm). 

[Preparation of the inter layer film for laminated glass] 

35 Resin film N (film thickness 0.38 mm) and resin film O (film thickness 0.38 mm) described above were used to make 
a stack of resin film N (film thickness 0.38 mm)/resin film O (film thickness 0.38 mm), in this order, for a total of 2 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 , was 40 micrometers. For the blocking properties, the measured adhesive strength 

40 was 80 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was 
superior. 

[Preparation of the laminated glass] 

45 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 



50 



55 
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The results of Examples 35-38 are summarized in Table 8. 



Table 8 



70 



15 



20 



25 




30 



35 



40 



45 



50 



(Example 39) 

[Preparation of each resin film] 

,00»a*b,pa^po,»u^^^ 
group: 1 mot* and dog,«« ol tMyralrzawo: « ™*» ^d JSo a mixing roll, lowed by prass mottig using a 

a™, 40 weight parte of di -2-othulh.xyl P*a«a to- to obtain a rasin t.m with an auertrgeHm 

[Preparation of the interlayer f ilm for laminated glassl 

a aeo* o, rosin filn, Q («lo> «*nass 0 .13 ^.Si. res. o. M proooss wee oooduoled in it. 
were good and hence workability was superior. 



55 
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[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
s and no optical distortion occurred. 

(Example 40) 

[Preparation of each resin film] 

w 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 4,500. amount of remaining acetyl 
group: 28 mol% and degree of butyralization: 48 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.19 mm. The obtained resin film was 
is designated as resin film Q (film thickness 0.19 mm). 

The average film thickness of resin film R (film thickness 0.12 mm) in Example 47 was changed to 0.38 mm to 
prepare resin film R (film thickness 0.38 mm). 

[Preparation of the interlayer film for laminated glass] 

20 

Resin film Q (film thickness 0.19 mm) and resin film R (film thickness 0.38 mm) described above were used to make 
a stack of resin film Q (film thickness 0.19 mm)/resin film R (film thickness 0.38 mm)/resin film Q (film thickness 0.19 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
25 the obtained interlayer film, measured in the same manner as in Example 1 , was 39 micrometers. For the blocking 
properties, the measured adhesive strength was 80 g/cm. which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

30 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

35 (Example 41) 

[Preparation of each resin film] 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
40 group: 1 mol% and degree of butyralization: 66 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.05 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.05 mm). 

100 weight parts of polyurethane resin (PU resin: copolymer of 4.4-diisocyanatedicyclohexylmethane and polyte- 
45 tramethylene glycol) was thoroughly melted and kneaded using a mixing roll, followed by press molding using a press 
molding machine, to obtain a resin film with an average film thickness of 0. 1 2 mm. The obtained resin film was designated 
as resin film S (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

so 

Resin film Q (film thickness 0.05 mm) and resin film S (film thickness 0.12 mm) described above were used to make 
a stack of resin film Q (film thickness 0.05 mm)/resin film S (film thickness 0.12 mm)/resin film Q (film thickness 0.05 
mm)/resin film S (film thickness 0. 1 2 mm) /resin film Q (film thickness 0.05 mm), in this order, for a total of 5 layers (total 
film thickness 0.39 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain the 
55 interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in the 
same manner as in Example 1 , was 21 micrometers. For the blocking properties, the measured adhesive strength was 
96 g/cm, which was low. This indicated that the anti-blocking properties were good and hence workability was superior. 



BNSDOCID: <EP 07I0545A1.I^> 



35 



EP 0 710 545 A1 



[Preparation of the laminated glass] 
and no optical distortion occurred. 



(Example 42) 

[Preparation of each resin film] 



15 



20 



[Preparation ot eacn res>m .umj 

group: 1 mol* and degree of butyrai.zat.on. 60 mol A) and 40 we.gnt p molding us|ng a 

[Preparation of the interlayer film for laminated glass] 

r-, « o p. «— 0.10 T ». -v-^-rssrssr is iMffiSEzE 

mm) m>M above were used to make a sack erf res,n Mnv °(^< ,„ msord «. to a total ol 4 layete 

SS mm)„esio turn S (Him thickoeae 0.09 ^STlJ marker as la Example 1 to obtain 

superior. 

[Preparation of the laminated glass] 

.,:r=er^^ 

35 and no optical distortion occurred. 



25 



30 



40 



45 



50 



55 
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The results of Examples 39-42 are summarized in Table 9. 



Table 9 





Examples 




39 


40 


41 


42 


Resin film 


Q 


Type 


PVB 


PVB 


PVB 


PVB 


Film thickness (mm) 


0.13 


0.19 


0.05 


0.10 


R 


Type 


PVC 


PVC 




PVC 


Film thickness (mm) 


0.12 


0.38 




0.09 


S 


Type 






PU 


PU 


Film thickness (mm) 






0.12 


0.09 


Interlayer film 


Lamination configuration 


QRQ 


QRQ 


QSQSQ 


QRSQ 


Number of layers 


3 


3 


5 


4 


Total film thickness (mm) 


0.38 


0.76 


0.39 


0.38 


Roughness of the embossment (urn) 


30 


39 


21 


26 


Blocking properties (g/cm) 


85 


80 


96 


89 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 



30 

(Example 43) 

[Preparation of each resin film] 

35 

100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 1,700, amount of remaining acetyl 
group: 1 mol% and degree of butyralization: 65 mol%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.32 mm. The obtained resin film was 
40 designated as resin film Q (film thickness 0.32 mm). 

Resin film R prepared in Example 1 was also used as resin film R (film thickness 0.12 mm). 

[Preparation of the interlayer film for laminated glass] 

45 Resin film Q (film thickness 0.32 mm) and resin film R (film thickness 0.12 mm) described above were used to make 

a stack of resin film Q (film thickness 0.32 mm)/resin film R (film thickness 0.12 mm)/resin film Q (film thickness 0.32 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1, was 32 micrometers. For the blocking 

so properties, the measured adhesive strength was 84 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

55 The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
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(Example 44) 

[Preparation of each resin film] 



70 



15 



20 



[T repdi cuiun u« — , 

group: 1 mol% and deg.ee ol buHmtotonJS mol« P a mixi , oU . wwed b, press molding using a 

^Ca^^^^^ 

resin film R (film thickness 0.10 mm). 

[Preparation of the interlayer f ilm for laminated glass] 

a stack of resin film Q (film thickness 0.71 mm)/res.n if .lm R (film ' ^wiess ; u , conducted in the 

mmtin this order, for a total of 3 layers (total film th.ckness 52 ^ I and the ^estof embossment of 

same manner as in Example 1 to obtain the ^ e J^^^^TvZ 49 micrometers. For the blocking 

were good and hence workability was supenor. 
[Preparation of the laminated glass] 

and no optical distortion occurred. 



30 



35 



(Example 45) 

[Preparation of each resin film] 



40 



45 



50 



55 



group: 1 mol% and degree of butyrahzation. 66 moU) and 4C iweignx p mo|ding us|ng a 

as resin film S (film thickness 0.07 mm). 
[Preparation of the interlayer f ilm for laminated glass] 
ResinfHmQ(f«mth^ 

a stack of resin film Q (film thickness 0.2 mm)/res,n ^^e^Tmm) in this order, for a total of 5 layers (total 
mm)/resin film S (film thickness O- 07 ^^ same ma nner as in Example 1 to obtain the 

fl ,m thickness 0.77 mm) and the rest of the P™cess «as oft- obtained jnterlayer {i ,m. measured in the 
interlayer f ilm for laminated glass. The roughness of the embossment a t ^ was 

[Preparation of the laminated glass] 

^ • = ame . manner as in Example 1 . The laminated glass thus obtained was 

and no optical distortion occurred. 
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(Example 46) 

[Preparation of each resin film] 

5 100 weight parts of polyvinyl butyral resin (PVB resin: degree of polymerization: 2.500. amount of remaining acetyl 

group: 1 mol% and degree of butyralization: 60 mo!%) and 40 weight parts of triethylene glycol di-2-ethyl butyrate, for 
the plasticizer, were mixed and thoroughly melted and kneaded using a mixing roll, followed by press molding using a 
press molding machine, to obtain a resin film with an average film thickness of 0.30 mm. The obtained resin film was 
designated as resin film Q (film thickness 0.30 mm). 

w The average film thickness of resin film R (film thickness 0.12 mm) in Example 43 was changed to 0.08 mm to 
prepare resin film R (film thickness 0.08 mm). The average film thickness of resin film S (film thickness 0.12 mm) in 
Example 45 was changed to 0.08 mm to prepare resin film S (film thickness 0.08 mm). 

[Preparation of the interlayer film for laminated glass] 

15 

Resin film Q (film thickness 0.30 mm), resin film R (film thickness 0.08 mm) and resin film S (film thickness 0.08 
mm) described above were used to make a stack of resin film Q (film thickness 0.30 mm)/resin film R (film thickness 
0.08 mrn)/resin film S (film thickness 0.08 mm)/resin film Q (film thickness 0.30 mm), in this order, for a total of 4 layers 
(total film thickness 0.76 mm) and the rest of the process was conducted in the same manner as in Example 1 to obtain 
20 the interlayer film for laminated glass. The roughness of the embossment of the obtained interlayer film, measured in 
the same manner as in Example 1 , was 28 micrometers. For the blocking properties, the measured adhesive strength 
was 90 g/cm, which was low. This indicated that the anti -blocking properties were good and hence workability was 
superior. 

25 [Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 
30 The results of Examples 43-46 are summarized in Table 10. 



Table 10 





Examples 




43 


44 


45 


46 


Resin film 


Q 


Type 


PVB 


PVB 


PVB 


PVB 


Film thickness (mm) 


0.32 


0.71 


0.21 


0.30 


R 


Type 


PVC 


PVC 




PVC 


Film thickness (mm) 


0.12 


0.10 




0.08 


S 


Type 






PU 


PU 


Film thickness (mm) 






0.07 


0.08 


Interlayer film 


Lamination configuration 


QRQ 


QRQ 


QSQSQ 


QRSQ 


Number of layers 


3 


3 


5 


4 


Total film thickness (mm) 


0.76 


1.52 


0.77 


0.76 


Roughness of the embossment (urn) 


. 32 


49 


22 


28 


Blocking properties (g/cm) 


84 


64 


95 


90 


Laminated glass 


Deaeration 


Good 


Good 


Good 


Good 


Optical distortion 


Good 


Good 


Good 


Good 


Total assessment 


O 


O 


O 


O 
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(Example 47) 

[Preparation of each resin film] 



10 



15 



20 



25 



30 



[neijaiaiiun w. • 

100we*htpartsofmc«f^^^ 
of remaining acetyl group: 1 mo. %). ^Z^X^Z^XZ^^ on the surface of the neclear particles by 
tides and then forming an outer-shell layer a cetahzed wrth ni DUiy ^.^.^ but y rate , fo r the plasticizer, were mixed 

designated as resin film U (film thickness 0.13 mm). 
[Preparation of the interlayer f ilm for laminated glass] 
Besinfi,mT(,mthic^ 

a stack of resin film U (film thickness 0.13 mjtonfta rest of he process was conducted in the 

mm), in this order, for a total of 3 layers (total ^S£S^» of thS embossmenl ° f 

same manner as in Example 1 to obta.n •^^^J^^ ,, was 32 micrometers. For the block,ng 

were good and hence workability was superior. 
(Preparation of the laminated glass] 

■~ 1 The laminated glass thus obtained was 

and no optical distortion occurred. 
(Example 48) 

[Preparation of each resin film] 

press moldino machine, to obtain a resin W> . Mh an average 0 f this resin film T was 1 3 *C. 

prepare resin film U (film thickness 0.19 mm). 

[Preparation of the interlayer film for laminated glass] 

Res,.nmT ( ™ess0.^^ 
a stack of resin film T (film thickness 0-2^^i^S^£m^ manner as in Examp.e 1 to obtain 
(total film thickness 0.38 mm) and the rest of ^ **^^2!o^ert of the obtained interlayer film, measured .n 
L interlayer film for laminated glass. Thj .roughness of ££££5^^ the measured adhesive strength 
r 80 g ~ Z^X^ proxies were good and hence workab.l.ty was 

superior. 

[Preparation of the laminated glass] 

evaluated for the deaeration and optical distortion. The result was gooa o 
and no optical distortion occurred. 
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(Example 49) 

[Preparation of each resin film] 

5 Methyl polyacrylate resin was thoroughly melted and kneaded using a mixing roll, followed by press molding using 

a press molding machine, to obtain a resin film with an average film thickness of 0.26 mm. The obtained resin film was 
designated as resin film T (film thickness 0.26 mm). The glass transition temperature of this resin film T was 3 °C. 

The average film thickness of resin film U (film thickness 0.13 mm) in Example 47 was changed to 0.06 mm to 
prepare resin film U (film thickness 0.06 mm). 

w 

[Preparation of the interlayer film for laminated glass] 

Resin film T (film thickness 0.26 mm) and resin film U (film thickness 0.06 mm) described above were used to make 
a stack of resin film U (film thickness 0.06 mm)/resin film T (film thickness 0.26 mm)/resin film U (film thickness 0.06 
75 mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1. was 23 micrometers. For the blocking 
properties, the measured adhesive strength was 95 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence wprkability was superior. 

20 

[Preparation of the laminated glass] 

The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
25 and no optical distortion occurred. (Example 50) 

[Preparation of each resin film] 

Ethylene-vinyl acetate copolymer resin (EVA resin) was thoroughly melted and kneaded using a mixing roll, followed 
30 by press molding using a press molding machine, to obtain a resin film with an average film thickness of 0.10 mm. The 
obtained resin film was designated as resin film T (film thickness 0.10 mm). The glass transition temperature of this resin 
film T was -18°C. 

100 weight parts of vinyl chloride-type resin (P VC resin: copolymer of vinyl chloride-ethylene -glycidyl methacrylate) 
and 40 weight parts of di -2-ethylhexyl phthalate, for the plasticizer, were mixed and thoroughly melted and kneaded 
35 using a mixing roll, followed by press molding using a press molding machine, to obtain a resin film with an average film 
thickness of 0.14 mm. The obtained resin film was designated as resin film U (film thickness 0.14 mm). 

[Preparation of the interlayer film for laminated glass] 

40 Resin film T (film thickness 0.10 mm) and resin film U (film thickness 0.14 mm) described above were used to make 
a stack of resin film U (film thickness 0.14 mm)/resin film T (film thickness 0.10 mm)/resin film U (film thickness 0.14 
mm), in this order, for a total of 3 layers (total film thickness 0.38 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interlayer film for laminated glass. The roughness of the embossment of 
the obtained interlayer film, measured in the same manner as in Example 1 , was 29 micrometers. For the blocking 

45 properties, the measured adhesive strength was 89 g/cm, which was low. This indicated that the anti-blocking properties 
. were good and hence workability was superior. 

[Preparation of the laminated glass] 

so The laminated glass was prepared in the same manner as in Example 1. The laminated glass thus obtained was 

evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 



55 
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The results of Examples 47-50 are summarized in Table 1 1 . 



Table 1 1 




(Example 51) 

[Preparation of each resin film] 
mm). 

[Preparation of the interlayer f ilm for laminated glass] 
Resin,mT(,mthi^ 

a stack of resin film U (film f hickness 0.32 mm)/res m [^^J^^^^p^ was conducted in the 
mm), in this order, for a total of 3 layers (total Mm thickness "o^ness of the embossment of 

same manner as in Example 1 to obta.n the '^^^J^!^im» micrometers. For the blocking 

were good and hence workability was superior. 
[Preparation of the laminated glass] 

and no optical distortion occurred. 
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[Preparation of each resin film] 
(Example 52) 

5 The average film thickness of resin film T (film thickness 0.19 mm) in Example 48 was changed to 0.12 mm to 

prepare resin film T (film thickness 0.12 mm). Also, the average film thickness of resin film U (film thickness 0.19 mm) 
in Example 48 was changed to 0.70 mm to prepare resin film U (film thickness 0.70 mm). 

[Preparation of the interiayer film for laminated glass] 

w 

Resin film T (film thickness 0.12 mm) and resin film U (film thickness 0.70 mm) described above were used to make 
a stack of resin film U (film thickness 0.70 mm)/resin film T (film thickness 0.12 mm)/resin film U (film thickness 0.70 
mm), in this order, for a total of 3 layers (total film thickness 1 .52 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interiayer film for laminated glass. The roughness of the embossment of 
15 the obtained interiayer film, measured in the same manner as in Example 1, was 47. micrometers. For the blocking 
properties, the measured adhesive strength was 68 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

20 

The laminated glass was prepared in the same manner as in Example 1 . The laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e.. the deaeration was superior 
and no optical distortion occurred. 

25 (Example 53) 

[Preparation of each resin film] 

The average film thickness of resin film T (film thickness 0.26 mm) in Example 49 was changed to 0.34 mm to 
30 prepare resin film T (film thickness 0.34 mm). Also, the average film thickness of resin film U (film thickness 0.06 mm) 
in Example 49 was changed to 0.21 mm to prepare resin film U (film thickness 0.21 mm). 

[Preparation of the interiayer film for laminated glass] 

35 Resin film T (film thickness 0.34 mm) and resin film U (film thickness 0.21 mm) described above were used to make 
a stack of resin film U (film thickness 0.21 mm)/resin film T (film thickness 0.34 mm)/resin film U (film thickness 0.21 
mm), in this order, for a total of 3 layers (total film thickness 0.76 mm) and the rest of the process was conducted in the 
same manner as in Example 1 to obtain the interiayer film for laminated glass. The roughness of the embossment of 
the obtained interiayer film, measured in the same manner as in Example 1, was 22 micrometers. For the blocking 

40 properties, the measured adhesive strength was 95 g/cm, which was low. This indicated that the anti-blocking properties 
were good and hence workability was superior. 

[Preparation of the laminated glass] 

45 The laminated glass was prepared in the same manner as in Example 1. TTie laminated glass thus obtained was 
evaluated for the deaeration and optical distortion. The result was good for both items: i.e. the deaeration was superior 
and no optical distortion occurred. 

(Example 54) 

50 

[Preparation of each resin film] 

Resin film T (film thickness 0.10 mm) in Example 50 was used without modification. The average film thickness of 
resin film U (film thickness 0.14 mm) in Example 50 was changed to 0.33 mm to prepare resin film U (film thickness 0.33 
55 mm). 
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[Preparation of the interlayer film for laminated glassl 



10 



15 



jfjeu diiv^ 1 • "*~ r * . 

a «taek of resin film U (film thickness 0.33 mm)/res n film T t^JJJ~J t of tne proC ess was conducted .n the 

were good and hence workability was superior. 
[Preparation of the laminated glass] 

and no optical distortion occurred. _ . . 15 

Se results of Examples 51-54 are summanzed .n Table 12. 
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Resin film 



Interlayer film 



Laminated glass 



U 



Type 

T^C) 
Film thickness (mm) 
Type 



Table 12 
Modified PVB 

T 

Ol2 
PVB 



Film thickness (mm) 



Lamination configuration 
Number of layers 



Total film thickness (mm) 

Roughness of the 
embossment (*xm) 

Blocking prop erties (g/cm) 

Deaeration 

Optical distortion 

Total assessment 



Examples 

52* 

Butyl polyacrylate 
13 

PVB 



53 

Methyl polyacrylate 
3" 
0^34 
PVB 



0.76 
22 

~95~ 



Good 
Good 



O 



0.76 
"36 

^79 



O 



50 Claims 



55 



2. 



embossment with a roughness of 20-40 micrometers, 
with a roughness of 20-50 micrometers. 
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3. An interlayer film for laminated glass of Claim 1 or Claim 2 wherein said multi-layer resin film is a lamination com- 
prising at least one resin film (A) comprising a plasticizer and polyvinyl acetal resin (a) whose acetal group has a 
carbon number of 6-10 and at least one resin film (B) comprising a plasticizer and polyvinyl acetal resin (b) whose 
acetal group has a carbon number of 3-4. 

5 

4. An interlayer film for laminated glass of Claim 1 or Claim 2 wherein said multi-layer resin film is a lamination com- 
prising at least one resin film (C) comprising a plasticizer and polyvinyl acetal resin (c) for which the acetal group 
has a carbon number of 4-6 and the average molar fraction of the ethylene group to which the acetyl group is bonded 
is 8-30 mol% of the total amount of ethylene group in the main chain and at least one resin film (D) comprising a 

10 plasticizer and polyvinyl acetal resin (d) for which the acetal group has a carbon number of 3-4 and the average 
molar fraction of the ethylene group to which the acetyl group is bonded is 4 mol % or less of the total amount of 
ethylene group in the main chain. 

5. An interlayer film for laminated glass of any of the Claims 1 through 4 wherein said multi -layer resin film is a lamination 
is comprising at least two plasticized polyvinyl butyral resin films and the difference between the average degree of 

polymerization of polyvinyl butyral used in the adjacent resin films is 300 to 4,500. 

6. An interlayer filmfor laminated glass of any of the Claims 1 through 5 wherein said multi -layer resin film is a lamination 
comprising at least two plasticized polyvinyl butyral resin films and the difference between the plasticizer content in 

20 the adjacent resin films is 5 weight parts to 50 weight parts for 100 weight parts of the resin which makes up each 
resin film. 

7. An interlayer filmfor laminated glass of any of the Claims 1 through 6 wherein said multi -layer resin film is a lamination 
containing a plasticized polyvinyl butyral resin film for at least the outmost resin film. 

25 

8. An interlayer film for laminated glass of any of the Claims 1 through 7 wherein said multi -layer resin film is a lamination 
comprising at least one layer of a resin film with a glass transition temperature of 15°C or lower. 

9. Laminated glass which comprises the interlayer film for laminated glass of any of the Claims 1 through 8 sandwiched 
30 between two glass plates. 
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